Omental infarction is an uncommon but important cause of acute abdominal pain, which frequently mimics other surgical presentations. The current series describes five cases of idiopathic omental torsion and infarction and provides a review of the literature. We discuss the diagnosis of primary omental infarction as well as the role of conservative and surgical management.
Introduction of Cases
This case series includes five patients who presented to one hospital over a three year period (April 2009 -April 2012) with sudden onset sharp right sided abdominal pain (See Table 1 ). There were no associated symptoms of nausea, vomiting, change in bowel or urinary habit or fevers in any of these cases. On examination, each of our patients were afebrile at presentation with stable vital signs. Abdominal examination revealed right sided tenderness without signs of peritonitis. Acute appendicitis was suspected initially based on history, clinical findings and primary investigations in four cases (Case 1,2,3,4). Acute cholecystitis was the working diagnosis in Case 5.
Abdominal ultrasonography and computerized tomography (CT) was performed preoperatively in all but one case (Case 4). A CT study from Case 3 ( Figure 1 ) demonstrates reticular inflammatory fat stranding involving omental fat on the right greater omentum. . Laparoscopy was ultimately performed in four of our cases, three for diagnostic purposes (Case 1, 2, 4) and one following failure of conservative management with persistent localized abdominal pain (Case 3).
The diagnosis of primary omental infarction was confirmed histologically following laparoscopic omental resection in each of the cases managed surgically. There were no postoperative complications with complete resolution of symptoms at follow up (three months to 1 year). No definitive aetiology was ascertained in any of our five cases regarding past medical and surgical history. In particular, there was no previous abdominal surgery, herniation, inflammation (e.g.: secondary to diverticulitis/ appendicitis /cholecystitis) or recorded coagulopathy in any of our cases. Two patients were noted to have an elevated body mass index.
Discussion
Omental infarction is an infrequent but important cause of acute abdominal pain. Cases of omental infarction were first reported in the literature over 100 years ago 1, 2 . Infarction of the greater omentum occurs at a rate of 0.1% of all laparotomies performed for acute abdomen 3 and is estimated to have an incidence of 0.0016-0.37% 4 . A diagnosis of omental torsion with infarction was confirmed intraoperatively and histologically in the four cases managed surgically. Omental infarcation may be classified as primary where there is no identifiable aetiology, or secondary in the presence of other intra-abdominal pathologies such as adhesions from previous intra-abdominal surgery, hernia, tumour, cyst or localised inflammation.
Right sided abdominal pain was the primary presenting complaint in all five cases. The right side of the omentum is more commonly involved in omental infarction than the left due to increased length and mobility 5 which leaves it more prone to tort upon itself along its long axis causing vascular compromise. One study reports that 90% of omental infarction involves the right side of the omentum 6 . A retrospective study of 35 children showed that omental infarction was associated with less nausea and fever, a significantly lower WBC count and CRP level, and in particular a lower neutrophil percentage than acute appendicitis 7 .
Obesity has been suggested as a precipitating factor for primary or secondary omental infarction as well as adult age (most frequently occurring at age 40-50 with only 15% of cases reported occuring in paediatric populations), male sex, heavy exertion and sudden changes in body position 8, 9, 10 . The exact aetio-pathogenesis of primary or idiopathic omental infarction is unknown. Redundant omentum, vascular congestion, increased intra-abdominal pressure and hyper-peristalsis due to over-eating are mechanisms which have been postulated in the literature to account for omental torsion and infarction 11 .
As the present series demonstrates, omental infarction often mimics more common surgical causes of acute abdominal pain and therefore it is frequently diagnosed at laparoscopy 12 . The importance of accurate radiological diagnosis of this condition has been highlighted by recent studies, as conservative non-surgical management is frequently successful in management with spontaneous resolution of symptoms 13, 14 . Follow-up imaging studies of patients managed conservatively show a decrease in the size of the infracted omentum 10, 15 .
Unnecessary surgery may be safely avoided in selected cases where primary omental infarction is diagnosed confidently on ultrasonography or CT, provided that patients remain clinically stable with complete resolution of symptoms. However, in cases of inconclusive radiological findings, laparoscopy is often neccessary to establish a definitive diagnosis. Ultrasonography findings of omental torsion and infarction include a hyperechoic, noncompressible, ovoid mass. Characteristic CT findings include a streaking or "whirling" pattern of inflammatory fatty tissue with a fluid cavity 16 ( Figure  1 ).
Due to the rarity of this condition and non-specific clinical presentation, pre-operative diagnosis is often difficult. Only 0.6% to 4.8% of cases of omental infarction are reportedly diagnosed non-operatively or pre-operatively, although this data predates modern radiological advances and is likely an underestimation 4 . Surgical management of omental torsion and infarction involves omentectomy (Figure 2) , generally by a laparoscopic approach which allows visualization of other intra-abdominal organs for a causative or associated pathology. It has been suggested 17 that surgical treament of omental infarction should be limited to those with complications such as omental abscess, bowel obstruction or adhesion formation after failure of conservative management, or in cases of diagnostic uncertainty 4 . Physicians should therefore remain vigilant to persistent or worsening symptoms of abdominal pain when managing omental infarction conservatively.
Conclusion
Omental infarction should be considered as a differential diagnosis in the presentation of acute abdominal pain. The exact aetio-pathogenesis of omental torsion and infarction is still unknown. Increased awareness of this condition, combined with the use of ultrasonography or CT may reduce unnecessary surgery. However, due to an overlap in the symptoms and signs of omental infarction with other surgical causes of abdominal pain, such as acute appendicitis, intraoperative diagnosis has been reported to be more frequent than pre-operative or non-operative diagnosis. No trials have been performed to date to elucidate the epidemiology, aetiology and appropriateness of conservative versus operative (i.e. laparoscopic) management.
Figure 1
Selective axial image from an IV and oral contrast enhanced CT of the abdomen at the level of the caecum demonstrating reticular inflammatory fat stranding (red arrow) involving omental fat on the right anterolateral aspect of the greater omentum (Case 3).
Figure 2
Intra-operative photograph of resected specimen demonstrating omental torsion and infarction. No identifiable aetiology on thorough inspection of specimen (Case 3).
